
 3.9 Derivatives of Trig Functions

To find the derivative of f x sin x we'll need

two very special limits See below why
these are true

1 and fit cos I o

Let's start with Kingsing

Suppose is a positive number near 0
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Comparing the areas above we see that
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Dividing by Isinx we have

1 six 59

Taking reciprocals cosx

2 sin EY

Taking limits as X Ot since we assumed 0 earlier

Therefore by the Squeeze Theorem
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For 20 we have since sinx isodd
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Thus
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What about fit cos 1
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We may now calculate f for f x sin x
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Therefore
Sinx cost

Similarly
cos Sinx

We can now find the derivatives of tanx secx

cotx and csc using derivative rules

Ex Find Itanx and secx

Solution Quotient rule
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teal Ix
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Cos x
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Summary

sinx cost cost sinx

tanx see'x seax seex tanx

cotx escx Icsex esex cotx
7

Exercises

Ex Find the derivative of each function below

la y sec 1 3 1

b y sin 6 7



Solution

a
y

sec 1 3 1 tan 1 3 7 1 3 7 chain rule

see 1 3 7 tan 1 3 7 3

bl y 25in 6 sin 6 7 chain rule

2 sin Gx cos 6 1 6 chain rule again

2 sin 6 1 cos Ex 6


